A variety of 2,3-dihydro-2-aryl-4-[4-(2-oxo-2H-chromen-3-yl)-1,3-thiazol-2-ylamino]-1,5-benzothiazipine 6a-j were synthesized from
Introduction
The chemistry and pharmacology of thiazoles and thiazolochromenones are of great interest to medicinal chemists nowadays, because they are known to possess a wide range of pharmacological properties 1,2 including very good antimicrobial, 3 anti-HIV, 4 anticoagulant 5 and anti-allergenic 6 activities. Similarly, benzothiazipines are well known compounds for diverse therapeutically properties like antimicrobial, 7 antihypertensive, 8 calcium channel blocker, 9 blood platelet aggregation inhibitory 10 and coronary vasodilatory effects. 11 As a result, due to their wide range of biological and synthetic applications, various methods have been developed for the synthesis of 1,5-benzothiazepines. 12, 13 However, the development of mild and efficient protocols continues to be a challenging endeavor in synthetic organic chemistry. The most straightforward protocol for the synthesis of 1,5-benzothiazipine involves the condensation of chalcones with 2-aminobenzenethiols in methanol/ethanol under strong acidic conditions. conventional methodology, the yield is sometimes lower than that obtained by microwave protocols.
In view of the above and in continuation to our earlier work 19, 20 on the application of MORE [20] [21] [22] [23] [24] chemistry to organic synthesis, we now report a simple microwave synthesis of 2,3-dihydro-2-aryl-4-[4-(2-oxo-2H-chromen-3-yl)-1,3-thiazol-2-ylamino]-1,5-benzothiazipine 6a-j. By successfully incorporating benzothiazipines with thiazolochromenones novel, pharmacologically active compounds were obtained. All compounds were prepared using both conventional and microwave techniques. The reaction carried out in methanol using conventional thermal treatment required about 6-9 hr while microwave irradiation required only 1.5 -3 min. 13 For the conventional method, the yield is lower in comparison to microwave irradiation. A comparative study in terms of yield and reaction period is shown in Table 1 .
Results and Discussion

Chemistry
N-Substituted cinnamamides 4a-j derived of N-[4-(2-oxo-2H-chromen-3-yl)-1,3-thiazol-2-yl]acetamide 2 were obtained using various aldehydes 3a-j. N-[4-(2-oxo-2H-chromen-3-yl)-1,3-
thiazol-2-yl]acetamide 2 was itself prepared from 3-(2-amino-1,3-thiazol-4-yl)-2H-chromen-2-one 1 by acetylation with acetyl chloride in chloroform. Further, 4a-j on treatment with 2-aminobenezene thiol 5 in the presence of glacial acetic acid as catalyst and methanol as reaction mediator afforded
Formation of N-substituted cinnamamides 4a-j was evidenced by appearance of a signal at 6.9-7.2 δ ppm due to -CH=CH-and IR bands at 1705 -1682 ν max cm -1 stretching, due to the >C=O of the α,β unsaturated chalcone. Furthermore, signals in the 1 H NMR spectra of 1,5-benzothiazepines 6a-j, revealed doublets at 3.93 (J = 6.8 Hz) δ ppm due to -CH 2 -and triplets at 3.30 (J = 7.0 Hz) δ ppm due to -CH-. The deshielded absorption of the CH proton is explained by its attachment to the electronegative sulfur, a phenyl group and a carbon atom having 2H atoms. Similarly in the 13 C NMR spectra signals were observed in the range of 123.07 -125.07 δ ppm due to -CH 2 -and in the range of 60.17 -60.97 δ ppm due to -CH-. In the IR of 1,5-benzothiazepine 6a-j, bands at 3270 -3261 ν max cm -1 (stretching, -CH-), 1609 -1607 ν max cm -1 (stretching, C=N) and in the range of 765 -635 ν max cm -1 (stretching, C-S) confirm the formation of 1,5-benzothiazepines 6a-j. All the reactions under MWI were completed within 2-3.5 min whereas similar reactions under conventional heating (steam bath) at reflux gave poorer yields after much longer reaction times ( Table 1) .
The impact of microwave irradiation and conventional heating for the synthesis of compounds 4a-j and 6a-j has been compared. Moreover the effects of irradiation power and time on the reaction were also studied and the results are summarized in Table 1 . It was found that the higher yields of compounds 4a-j and 6a-j were obtained at 500 watt for 2 -2.5 min of microwave irradiation. The structures of the above compounds were in good agreement with obtained spectral and analytical data. Table 2) were also tested. Sensitivity of the selected microorganisms to some synthesized compounds 4a-j and 6a-j was determined in vitro at a concentration of 100 µg/mL in CHCl 3 . Standard drugs Ampicillin, Amoxicillin, Penicillin and Flucanozole were also screened under similar conditions for comparison. By visualizing the antimicrobial data it could be observed that some of the compounds possess significant activity. However, the activities of the tested compounds are less than that of standard antibacterial and antifungal agents. Results are presented in Table 2 . 
Conclusions
A new method for the synthesis of benzothiazipine derivatives using microwave irradiation, offers significant improvements over existing procedures and thus helps facile entry into a synthesis of a variety of 1,5-benzothiazipines, of potentially high synthetic utility. Also, this simple and reproducible technique affords various 1,5-benzothiazipine derivatives with short reaction times, excellent yields, and without formation of undesirable side products.
Experimental Section
General Procedures. Melting points were determined using a PMP -DM scientific melting point apparatus and are uncorrected. The purity of the compounds was checked by TLC (0.5 mm thickness) using silica gel-G coated Al-plates (Merck) and spots were visualized by exposing the dry plates to iodine vapors. IR spectra (υ max in cm -1 ) were recorded on a Perkin Elmer spectrum BX series FT-IR spectrometer using KBr or Nujol technique. NMR spectra were recorded on a Bruker WM 400 FT MHz NMR instrument using CDCl 3 or DMSO-d 6 as solvent and TMS as internal reference (chemical shifts in δ, ppm). Mass spectra were run on a Varian model MAT MS-311 spectrometer at 70 eV. The elemental analysis (C, H, N) of compounds were performed at SAIF, Central Instrumentation laboratory, Punjab University, Chandigrah (India) using a Carlo Erba-1108 elemental analyzer. Results were found to be in good agreement with the calculated values. The microwave assisted reactions are conducted in a "QPro-M Modified Microwave Synthesis System" manufactured by Questron Technologies Corporation, Ontario L4Z 2E9 Canada, whereby microwaves are generated by magnetron at a frequency of 2450 MHz having an output energy range of 100 to 500 Watts and with an individual sensor for temperature control (fiber optic is used as a individual sensor for temperature control) with attachment of reflux condenser with constant stirring (thus avoiding the risk of high pressure development) and synthesis on preparative scales.
3-(2-Amino-1,3-thiazol-4-yl)-2H-chromen-2-one (1).
The starting compound was synthesized from the reaction of 3-bromoacetylcoumarin with thiourea.
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Synthesis of N-[4-(2-oxo-2H-chromen-3-yl)-1,3-thiazol-2-yl]acetamide (2).
A solution of 2-amino-4-(coumarin-3-yl)-thiazole (1) 
General procedure of N-[4-(2-oxo-2H-chromen-3-yl)-1,3-thiazol-2-yl]cinnamamides (4a-j)
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(a) Conventional method. A solution of 2-N-acetyl-4-(coumarin-3-yl)-thiazole (2) (2.86 g, 0.01 mole) in methanol (30 mL) and various aromatic aldehydes (3a-j) (0.01 mol) were taken and to it 5 mL of 2% NaOH solution was added. The reaction mixture refluxed for 6-8 hr and then the solvent was removed by vacuum distillation. The solid product was filtered, dried and recrystalised from absolute alcohol. Completion of the reaction was monitored by TLC. N-[4-(2-Oxo-2H-chromen-3-yl)-1,3-thiazol-2-yl]-3,4,5-trimethoxycinnamamide (4h) 
N-[4-(2-oxo-2H-chromen-3-yl)-1,3-thiazol-2-yl]-2,4-dichlorocinnamamide (4e
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(a) Conventional method. In a 250 mL round-bottomed flask, 4a-j (0.01 mol), 2-aminothiophenol 5 and glacial acetic acid (5 ml) in methanol were taken. The reaction mixture was refluxed on a water bath at 65-70 °C for 6-9 hours and the solvent was distilled off. Then it was poured into crushed ice and the product filtered off, washed with water and recrystallized from ethanol. (b) Microwave method. In a 250 mL round-bottomed flask, 4a-j (0.01 mol), 2-aminothiophenol 5 and glacial acetic acid (5 ml) in methanol was taken. The reaction mixture was irradiated inside a "Q-Pro-M Modified Microwave" System at 300 Watt for 2.0-3.5 minutes. Then it was poured into crushed ice and the product filtered off, washed with water and recrystallized from ethanol to give 6a. -2-(3-methoxy-4-hydroxyphenyl)-4-[4-(2-oxo-2H-chromen-3-yl)-1,3-thiazol-2-ylamino]-1,5-benzothiazepine (6a) -2-(4-methylphenyl)-4-[4-(2-oxo-2H-chromen-3-yl)-1,3-thiazol-2-ylamino] 
2,3-Dihydro
